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METHOD FOR PRODUCING A SEMICONDUCTOR MEMORY ELEMENT 


Commissioner for Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 
Prior to examination, please amend the application as follows: 

In the claims : 

Amend claims 1-6 as follows: 

1 . (Once amended) A method for fabricating a contact hole for a semiconductor memory 
component, having a silicon substrate, an intermediate dielectric layer arranged on said substrate, 
and an upper layer arranged on said intermediate dielectric layer, the method comprising: 

forming a perforated mask on the upper layer, the mask including a material which 
exhibits temperature stability during a later deposition process; 

etching the upper layer and a depression into the intermediate dielectric layer as far as a 
residual thickness using the perforated mask; 

depositing a layer including 03/TEOS-Si02 onto a structure thus obtained including the 
perforated mask; 

removing the layer including 03/TEOS-Si02 from a bottom of the depression by etching; 

and 
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thereupon lowering the depression by etching in order to produce the contact hole as far 
as an interface with the silicon substrate, the silicon substrate being uncovered, the layer 
including 0 3 /TEOS-Si0 2 serving as a lateral seal of the upper layer during the lowering of the 
depression. 

2. (Once amended) The method as claimed in claim 1, wherein forming the perforated 
mask comprises forming a perforated mask including polyimide. 

3. (Once amended) The method as claimed in claim 1, wherein forming the perforated 
mask comprises forming a perforated mask including photoimide. 

4. (Once amended) The method as claimed in claim 1, wherein, after the uncovering of 
the silicon substrate at the bottom of the contact hole, the silicon substrate being spared, a second 
layer including 0 3 /TEOS-Si02 is deposited into the contact hole and onto a top surface 
proximate the contact hole. 

5. (Once amended) The method as claimed in claim 4, wherein the perforated mask 
material is stripped prior to deposition of the second layer including 0 3 /TEOS-Si0 2 . 

6. (Once amended) The method as claimed in claim 1, further comprising: 
selecting a material for the upper layer from the group consisting of a ferroelectric 

material and a material having a high dielectric constant. 

Please add new claims 7 - 20. 

—7. (New) The method of claim 6, wherein selecting the material includes selecting a 
material from the group consisting of strontium bismuth tantalate, PZT, and barium strontium 
titanate. 

8. (New) A method for fabricating a contact hole for a semiconductor component, the 
method comprising: 
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providing a silicon substrate including an intermediate dielectric layer formed thereon; 
forming a resist mask over the intermediate dielectric layer, the resist mask defining an 
opening; 

etching the intermediate dielectric layer through the resist mask opening to form a 
depression having sidewalls, leaving a residual thickness of the intermediate dielectric layer at a 
bottom portion of the depression; 

depositing a layer including 0 3 /TEOS-Si0 2 over the intermediate dielectric layer and 

along the sidewalls of the depression; 

etching the layer including 0 3 /TEOS-Si0 2 from the bottom of the depression; and 
further etching the intermediate dielectric layer to extend the depression further down to 

an interface between the intermediate dielectric layer and the silicon substrate until a top surface 

of the silicon substrate is uncovered. 


9. (New) The method of claim 8, wherein providing a silicon substrate includes 
providing a silicon substrate having an upper layer disposed over the intermediate dielectric 
layer, the method further comprising: 

prior to etching the intermediate dielectric layer, forming the resist mask on the upper 
layer; and 

etching a portion of the upper layer through the resist mask opening. 

10. (New) The method of claim 9, wherein providing a silicon substrate comprises 
providing a silicon substrate having an upper layer including a ferroelectric material. 

11. (New) The method of claim 10, wherein providing a silicon substrate comprises 
providing a silicon substrate having an upper layer including strontium bismuth tantalate. 

12. (New) The method of claim 9, wherein providing a silicon substrate comprises 
providing a silicon substrate having an upper layer including a material with a high dielectric 
constant. 
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13. (New) The method of claim 12, wherein providing a silicon substrate comprises 
providing a silicon substrate having an upper layer including barium strontium titanate. 

14. (New) The method of claim 13, further comprising: 

after etching the intermediate dielectric to extend the depression until the top surface of 
silicon is uncovered, depositing a second layer having 0 3 /TEOS-Si0 2 into the depression and 
onto a top surface proximate to the depression. 

15. (New) The method of claim 14, further comprising: 
stripping the resist mask before depositing the second layer. 

1 6. (New) A method for forming a contact hole, the method comprising: 

applying a mask over an intermediate layer formed over a substrate, the mask defining an 
opening; 

forming a depression in the intermediate layer through the opening, the depression having 
sidewalls and a bottom portion; 

forming a protective layer on the sidewalls of the depression; and 
further deepening the depression. 

1 7. (New) The method of claim 1 6, further comprising selecting the protective layer to 
include an oxide. 

18. (New) The method of claim 17, further comprising selecting the protective layer to 
include silicon dioxide. 

19. (New) The method of claim 16, wherein forming a depression comprises etching the 
intermediate layer. 

20. (New) The method of claim 16, further comprising selecting the intermediate layer 
to include a dielectric material.-- 
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In the abstract : 

Replace the abstract with the following version. 

A method for fabricating a contact hole for a semiconductor memory element. The 
memory element includes a silicon substrate, an intermediate dielectric layer on the substrate, 
and an upper layer on the intermediate dielectric layer. The method includes forming a 
perforated mask on the upper layer, the mask including a material that exhibits temperature 
stability. The upper layer and a depression are etched into the intermediate dielectric layer as far 
as a residual thickness using the perforated mask. A layer including Os/TEOS-SiC^ is deposited 
onto a structure thus obtained. The layer including CVTEOS-SiC^ is removed from a bottom of 
the depression by etching. The depression is lowered by etching to produce the contact hole as 
far as an interface with the silicon substrate, the silicon substrate being uncovered, and the layer 
including 0 3 /TEOS-Si0 2 serving as a lateral seal of the upper layer during the lowering of the 
depression. 
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REMARKS 

Claims 1-6 have been amended to conform to U.S. practice and to eliminate multiple 
dependent claims. New claims 7-20 have been added. 

Now pending in this application are claims 1-7, 8-15, and 16-20. Of these, claims 1, 8, 
and 16 are independent. 

Attached is a marked-up version of the changes being made by the current amendment. 

Applicant asks that all claims be examined. Please apply any other charges or credits to 
Deposit Account No. 06-1050. 

Respectfully submitted, 


Date: O^^' g£, ^^Z^^-^ ^ - ^» 

Natasha C. Us 
Reg. No. 44,381 

Fish & Richardson P.C. 

225 Franklin Street 

Boston, Massachusetts 021 10-2804 

Telephone: (617)542-5070 

Facsimile: (617)542-8906 
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Version with markings to show changes made 

In the claims: 

Claims 1-6 have been amended as follows: 

1 . (Once amended) A method for fabricating a contact hole for a semiconductor memory 
component, [in particular a DRAM or an FRAM], having a silicon substrate, an intermediate 
dielectric layer [(1)] arranged on said substrate, and an upper layer [(3) made of a ferroelectric 
material or made of a material having a high dielectric constant being] arranged on said 
inlermediate dielectric layer, [having the steps of] the method comprising: 

flF]orming a perforated mask on the upper layer [(3)], the mask including a material 
which exhibits temperature stability during a later deposition process [being used for the 
perforated mask]; 

e[E]tching the upper layer [(3)] and a depression [(8*)] into the intermediate dielectric 
layer [(1)] as far as a residual thickness [(d 0 )] using the perforated mask; 

d[D]epositing a layer [made of] including 0 3 /TEOS-Si0 2 onto [the] a structure thus 
obtained including the perforated mask [in the later deposition process]; 

r[R]emoving the layer [made of] including 0 3 /TEOS-Si0 2 from [the] a bottom of the 
depression [(8')] by etching; and 

t[T]hereupon lowering the depression [(8')] by etching in order to produce the contact 
hole as far as [the] an interface with the silicon substrate, the [latter] silicon substrate being 
uncovered, the layer [made of] including 0 3 /TEOS-Si0 2 serving as a lateral seal of the upper 
layer [(3)] during the [etching process] lowering o f the depression. 

2. (Once amended) The method as claimed in claim 1, wherein [polyimide is used as the 
material for] forming the perforated mask comprises forming a perforated mask including 
polyimide . 
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3. (Once amended) The method as claimed in claim 1 , wherein [photoimide is used as 
the material for] forming the perforated mask comprises forming a perforated mask including 
photoimide . 

4. (Once amended) The method as claimed in claim 1, [2 or 3, ] wherein, after the 

• uncovering of the silicon substrate [in the region of] at the bottom of the contact hole, the [latter] 
silicon substrate being spared, a second layer [made of] including 0 3 /TEOS-Si0 2 is [again] 
deposited [onto this structure] into the contact hole and onto a top surface proximate the contact 
hole. 


5. (Once amended) The method as claimed in claim 4, wherein the perforated mask 
material is stripped prior to [renewed] deposition of the second layer including 0 3 /TEOS-Si0 2 . 

6. (Once amended) The method as claimed in claim K [one of the preceding claims, 
wherein a layer made of] further comprising: 

selecting a material for the upper layer from the group consisting of a ferroelectric 
material [, in particular SBT or PZT, or made of a] and a material having a high dielectric 
constant^ in particular BST, is used as the upper layer (3)]. 

In the abstract: 

[The invention relates to a method for producing a semiconductor memory element, in 
particular a DRAM or FRAM. Said memory element comprises a silicon substrate, an 
intermediate oxide layer (1) applied to the latter, upon which an upper layer (3) consisting of a 
ferroelectric material or a material with higher dielectric constants is provided. A contact cavity 
(8) which extends up to the border between the silicon substrate and the upper layer is etched, 
from the starting point of an opening (5) in a cavity mask which has been configured in a 
previous stage. A material resistant to high temperatures is used for the cavity mask. Such a 
material must withstand high temperatures so that the subsequent deposition of 0 3 -TEOS-Si0 2 
onto this layer (for example polymide) can take place, without causing any degradation of said 
layer. The cavity mask is used for etching into the intermediate oxide layer (1), causing the 
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formation of a recess (8'). A layer consisting of 03-TEOS~Si02 is then deposited onto the 
resultant structure. In order to create the contact cavity, the 03-TEOS-Si02 layer is removed 
from the base of the recess (8') by etching and said recess (8') is then sunk to the border with the 
silicon substrate by etching, thus exposing the substrate.] 

A method for fabricating a contact hole for a semiconductor memory element. The 
memory element includes a silicon substrate, an intermediate dielectric layer on the substrate, 
and an upper layer on the intermediate dielectric layer. The method includes forming a 
perforated mask on the upper layer, the mask including a material that exhibits temperature 
stability. The upper layer and a depression are etched into the intermediate dielectric layer as far 
as a residual thickness using the perforated mask. A layer including OyTEOS-SiQ? is deposited 
onto a structure thus obtained. The layer including OVTEOS-SiO? is removed from a bottom of 
the depression by etching. The depression is lowered by etching to produce the contact hole as 
far as an interface with the silicon substrate, the silicon substrate being uncovered, and the layer 
including Ch/TEOS-SiO? serving as a lateral seal of the upper layer during the lowering of the 
depression. 
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Description 

Method for fabricating a semiconductor memory component 

5 The invention relates to a method for fabricating a 
contact hole for a semiconductor memory component, in 
particular a DRAM or an FRAM, having a silicon 
substrate, an intermediate dielectric layer arranged on 
said substrate, an upper layer made of a ferroelectric 
10 material or made of a material having a high dielectric 
constant being arranged on said intermediate dielectric 
layer . 

Depending on the chip design or the chip layout, it is 
15 necessary, in a large scale integrated DRAM or FRAM, 
when using materials having a high dielectric constant, 
for example BST (BST stands for Barium Strontium 
Titanate) , and ferroelectric materials, for example SBT 
(SBT stands for Strontium Bismuth Tantalate) , to etch 
20 through these materials during the plasma etching of 
the contact hole to the silicon substrate. In this 
case, contamination of the monocrystalline silicon 
substrate which is uncovered at the bottom of the 
contact hole must be avoided in order to prevent an 
25 adverse effect on the selection transistor of DRAM or 
FRAM. 

For this purpose, it is known to carry out two 
lithography process steps or two lithography levels. In 

30 this case, in the first lithography process step, a 
window is produced in the ferroelectric layer by plasma 
etching using a resist mask. In the second lithography 
process step, the actual contact hole is thereupon 
etched down to the silicon substrate using a new, 

35 smaller resist mask. Although this conventional method 
leads to the aim of avoiding contamination of the 
bottom of the contact hole, it is nonetheless very 
complex on account of the use of two lithography 
process steps or lithography levels. 


:i o o h-s .1. ^ 2 - o £> o :s oa 


- 2 - 

DE 43 4 0 419 C2 discloses a method for fabricating a 
semiconductor device having an insulating layer in 
which a contact hole is formed. In this known method, a 
5 photoresist perforated mask is formed on the insulating 
layer and anisotropic etching is carried out to form 
part of the contact hole whilst leaving a residual 
layer thickness of the insulating layer. Furthermore, 
the photoresist mask is removed and a TEOS layer is 

10 deposited on the resulting structure. The TEOS layer is 
then etched anisotropically in order to remove the TEOS 
layer at the bottom of the partial contact hole. 
Afterward, the contact hole is completed by means of an 
etching process, the contact hole having a 

15 configuration in which the opening diameter increases 
through the upward direction. 

DE 195 28 746 CI discloses a method for producing a 
silicon dioxide layer on surface sections of a 
20 structure with sidewall sections and a bottom section. 

Accordingly, an object of the present invention 
consists in providing a method of the type mentioned in 
the introduction which leads to the aim with a 
25 simplified, i.e. a single, lithography process. 

This object is achieved by the subject matter of claim 
1. Advantageous developments of the invention are 
specified in the subclaims. 

30 

In other words, the method according to the invention 
is based on the use of an organic mask layer which is 
stable at high temperatures, preferably made of 
polyimide or photoimide and on the partial etching of 
35 the dielectric material layer (intermediate oxide) in 
combination with the etching-through of the overlying 
layer made of the material having a high dielectric 
constant or the ferroelectric material. A depression is 
thereby achieved in the dielectric layer, except for a 
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residual layer thickness- which is less than or equal to 
the residual thickness of the mask layer after the 
etching step. 

5 According to the invention, the depression is thereupon 
sealed laterally by conformal deposition of a layer 
made of O 3 /TE0S-SiO 2 (TEOS stands for tetraethyl 
orthosilicate) . The process temperature required in 
this case is typically 400°C and is tolerated by the 
10 perforated mask layer which is stable at high 
temperatures, without degradation effects. 

An oxide etching thereupon uncovers the bottom of the 
depression in a manner similar to that in the case of a 
15 spacer etching, said bottom thereupon being lowered 
down to the bottom of the contact hole by etching. 

The organic layer furthermore serves as a perforated 
mask and is subsequently removed. 

20 

This is advantageously followed by selective renewed 
deposition of 0 3 /TE0S-SiO 2 for the purpose of sealing 
exclusively the lateral wall of the contact hole and 
the surface of the wafer, with the bottom of the 
25 contact hole being spared. This is followed, in a 
manner known per se, by contact hole af tertreatment for 
removing silicon substrate material that is possibly 
damaged, and metallization of the contact hole. 

30 The method according to the invention thus proceeds 
more simply than the conventional method with regard to 
the lithography process. 

The invention is explained in more detail below by way 
35 of example using exemplary embodiments with reference 
to the drawings. 

In the figures: 
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Figures 1A to ID diagrammatically show the sequence of 

steps of a conventional method for 
fabricating a semiconductor memory 
component using materials having a 
high dielectric constant and 

ferroelectric materials, and 


Figures 2A to 2G diagrammatically show the sequence of 

steps of a method according to the 
invention for fabricating a 

semiconductor memory component using 
materials having a high dielectric 
constant and ferroelectric materials. 


In order to provide a better understanding of the 
invention, firstly an explanation will be given, with 
reference to Figures 1A to ID, of a conventional method 
for fabricating a semiconductor memory component using 
materials having a high dielectric constant and 
ferroelectric materials. This conventional method 
requires the use of two lithography levels or 
lithography steps . 

The first lithography level is shown in Figures 1A and 
IB, and the second lithography level is shown in 
Figures 1C and ID. In accordance with these figures, 
the semiconductor memory element is constructed from a 
silicon substrate 11, whose exact structure is not 
shown, and on which a dielectric layer 1 is arranged, 
the underside of which adjoins the top side of the 
silicon substrate 11. This boundary layer is designated 
generally by the reference numeral 2 in Figures 1A to 
ID. 


The top side of the dielectric layer 1 is adjoined by a 
continuous layer - in Figure 1A - having a high 
dielectric constant (or a ferroelectric layer) , which 
is generally designated by the reference numeral 3. The 
layer 3 is composed, for example, of BST (BST stands 
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for Barium Strontium Titanate) . A ferroelectric layer 
3, by contrast, is composed, for example, of SBT (SBT 
stands for Strontium Bismuth Tantalate) . 


The top side of the layer 3 having a high dielectric 
constant is firstly covered completely by a resist 
layer 4 - This resist layer 4 is converted, in a known 
manner, into a resist mask (perforated mask 4) having a 
multiplicity of openings 5. The opening 5 serves for 
etching a window 6 into the layer 3 having a high 
dielectric constant, as shown in Figure IB, which 
already shows the result of the next method step 
resulting in the removal of the resist layer 4. This 
resist removal step is also known as resist stripping. 


As shown in Figure 1C, a resist layer is again applied 
to the surface structure of Figure IB, which resist 
layer is generally designated by the reference numeral 
7 and is converted, in a known manner, into a resist 
mask having perforations at the locations at which a 
contact hole is intended to be introduced into the 
dielectric layer 1. This contact hole is produced by 
means of the second lithography level by etching the 
dielectric layer 1 with the aid of the resist mask as 
far as the boundary layer 2, as shown in Figure ID, 
which already illustrates the result of the next step 
according to which the resist layer 7 is completely 
removed . 


The etching steps explained above usually involve 
plasma etching. 

The contact hole, which is generally designated by the 
reference numeral 8, has a typical structural size or a 
diameter di of 0.6 \xm and is thus approximately half as 
large as the window 6 having the diameter d 2 . These 
dimensions are not obligatory, however, but rather are 
chosen only by way of example . 
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What i s achieved by the method steps expressed in 
Figures 1A to ID is that the bottom of the contact hole 
8 (Figure ID), i.e. that surface of the monocrystalline 
silicon substrate (boundary area 2) which is uncovered 
5 by this contact hole, is not contaminated. In the case 
of a direct etching (i.e. when using a single 
lithography mask) as far as the Si, the plasma would be 
contaminated, and thus so, too, would the 
monocrystalline silicon substrate. In order to prevent 
10 an adverse effect on the functioning of the 
semiconductor memory component, the silicon substrate 
must not be contaminated. 

The method according to the invention for fabricating 
15 the semiconductor memory component under discussion 
will now be explained with reference to Figures 2A to 
2G. The method according to the invention differs from 
the method explained above with reference to Figures 1A 
to ID fc>y the fact that one lithography level or one 
20 lithography step is obviated. Accordingly, the method 
according to the invention is based on a single 
lithography level. 

Insofar as the structure shown in Figures 2A to 2G 
25 corresponds to that of Figures 1A to ID, the same 
reference numerals are used. 


Figure 2A corresponds to Figure 1A with the difference 
that, in the method step shown in Figure 2A, a mask 

30 made of conventional resist is not used, rather a mask 
generally designated by 4 1 - made of an organic 
material/ such as, for instance, polyimide or 
photoimide, is used, the mask material being stable 
relative to a layer made of 0 3 /TEOS-Si0 2 which is 

35 deposited in the later method step in accordance with 
Figure 2C. 

The method step shown in Figure 2A is followed by the 
method step shown in Figure 2B, which, using the 
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opening 5, implements the etching both of the layer 3 
navmg a high dielectric constant end of a depression 
p 1 mto the dielectric layer 1, which can also be 
referred to as partial etching in the sense of the 
c contact hole & of Figure 1C. In tne etching step shown 
Fl gure 2B, the mask layer 4' is additionally removed 
to an extent sucn that a mask layer thickness d F 
remains, which is greater than the residual thickness 
do between the bottom of the depression 8' and the 
10 interface 2 with the silicon substrate. For the 
subsequent process steps, it is essential that the 
perforated mask residual thickness d p be greater than 
or equal to the dielectric residual thickness d 0 : d p > 
d 0 . However, this last is not absolutely necessary, but 
lz rather only by way of example. What is essential is 
that the selectivity of the subseguent etching step 
allows d 0 to be etched with a mask of thickness d p . 

In the next process step, shown in Figure 2C, a layer 
2C made of 0 3 /TEOS-Si0 2 is deposited onto the structure of 
Figure 2B in a highly conformal manner, which layer 
also lines the depression 8'- This layer is designated 
by the reference numeral 9. The purpose of the layer 9 
is to laterally seal tne layer 3 having a high 

21 dielectric constant in the region 6' and the dielectric 
layer I in the region of the depression walls. The 
process temperature during the deposition of the layer 
9 is typically 400°C and is tolerated by the layer 4* 
which is stable at high temperatures, without 

2C degradation effects. 

ks illustrated in Figure 2L, tne next process step that 
follows is renewed etching similar to that in the case 
cf a spacer etching for tne purpose of uncovering the 
;•; too side of tne perforate© mast; layer 4' and also the 
bottom of the Depression 8'. Tne upper edge of the hole 
in the layer 4' is also snortened during this etching 
process. As shown in Figure 2E, this etching process is 
continued until the bottom of the depression 8' has 
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reached the interface 2 with the silicon substrate. 
Afterward, as shown in Figure 2F, the layer 4' is 
removed (stripping) . 

z Aiierwara, 0 3 /TEOS-SiG 2 is deposited selectively again, 
a5 LS shown IT: Figure 2G and designated by the 
reference numeral 1C. This selective 0 3 /TEOS-Si0 2 
deposition is explained in detail in German Patent 
No. 19 528 746, according to which exclusively the top 

10 side of the layer 3 having a high dielectric constant 
and the side wall of the contact hole 8 are coated, 
whereas no deposition whatsoever is effected at the 
bottom of the contact hole 8. This is followed by a 
process step (not illustrated) according to which the 

15 contact hole 8 is subjected to an af tertrea tment in 
order to remove possibly damaged material of the 
silicon substrate at the bottom of the contact hole and 
to metallize the contact hole. 

20 The method according to the invention as shown in 
Figures 2A to 2G accordingly allows, in a single 
lithography level, the introduction of a contact hole 
without contamination of the monocrystal 1 ine silicon 
substrate at the bottom of the contact hole. 
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Patent Claims 

1. A method for fabricating a contact hole for a 
semiconductor memory component, in particular a DRAM or 
I an FRAM, having a silicon substrate, an intermediate 
oieiectnc layer (1 arranged on said substrate, an 
upper layer (3) mace of a ferroelectric material or 
maae of a material having a high dielectric constant 
being arranged on said intermediate dielectric layer, 
10 having the steps of: 

Forming a perforated mask on the upper layer (3), a 
material which exhibits temperature stability during a 
later deposition process being used for the perforated 
15 mask; 

Etching the upper layer (3) and a depression (8 f ) into 
the intermediate dielectric layer (1) as far as a 
residual thickness (d 0 ) using the perforated mask; 

20 

Depositing a layer made of 0 3 /TEOS-Si0 2 onto the 
structure thus obtained including the perforated mask 
in the later deposition process; 

25 Removing the layer made of O 3 /TE0S-Si0 2 from the bottom 
of the depression (8') by etching; and 

Thereupon lowering the depression <8') by etching in 
order to produce the contact hole as far as the 
3C interface with the silicon substrate, the latter being 
uncovered, the layer made of 0 3 /TEOS-Si0 2 serving as a 
lateral seal of the upper layer (3) during the etching 
process - 

2; 2. The methoo as claimed in claim i, wherein polyimide 
is used as the material for the perforated mask. 


2. The methoo as claimed in claim 1, wherein photoimide 
is used as the material for the perforated mask. 
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4. The method as claimed in claim I, 2 or 3, wherein, 
after the uncovering of the silicon substrate in the 
region of the bottom of the contact hole, the latter 
Demc spared, a layer made of 0 3 /TEOS-Si0 2 is again 

I oepcsited onto this structure. 

5. The method as claimed in claim A, wherein the 
perforated mask material is stripped prior to renewed 
deposition of 0 3 /TEOS-Si0 2 - 

10 

6. The method as claimed in one of the preceding 
claims, wherein a layer made of a ferroelectric 
material, in particular SBT or PZT, or made of a 
material having a high dielectric constant, in 

15 particular EST, is used as the upper layer (3) . 
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Abstract 

The invention provides a method for fabricating a 
semiconductor memory component, m particular a DRAM or 
FR AM , navmg a silicon sucsiraie, an intermediate oxide 


(2, made of a ferroelectric material or made of a 


hole (8) extending as far as the interface between the 
silicon substrate and the upper layer being introduced 
by means of etching proceeding from an opening (5) in a 
perforated mask, which was formed in a preceding step. 
For the perforated mask, use is made of a material 
which is stable at high temperatures, to be. precise 
stable at high temperatures so that 0 3 /TEOS-Si0 2 can 
subsequently be deposited onto this layer (e.g. 
polyimide) without degradation of this layer. The 
etching is performed using the perforated mask into the 
intermediate oxide layer (1) to form a depression (8'). 
A layer made of 0 3 /TEOS-SiG 2 is deposited onto the 
structure thus obtained. The layer made of 0 3 /TEOS-Si0 2 
is removed from the bottom of the depression (8') by 
etching, and the depression (8 1 ) is thereupon lowered 
by etching in order to produce the contact hole as far 
as the interface with the silicon substrate, the latter 
being uncovered. 


laver ( 1 .< arranged on said substrate, an upper layer 



(Figure 2G) 
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